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(54) PROFTLED PIPE 

(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made tn form of symmetric combination of three 
tear-shaped cavities fonncd from bUlct; two of them are In contact by outer surfaces of vrtckncd 
portions forming thlitl cavity between them; Inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round t>met and their outer surfaces are formed by outer surface of round 
blllcL Inner surface of center cavlfy Is formed by outer surface of round billet and outer surface 
of this cavtty la fonncd by Inner surface of round bllleL EFPBCT: enhanced reUablltly. 1 dwg: 
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(54) nPMiUIbHAH TPVEA 

(57) Abstract: 

MoiojikaoBafoie: b Tpy6ocTpoeiiMH. CytOKOCTb H3o6peTeuH5i: npo^mib BbOioJiHeH b annc CKMUcrpiwHoil 
KouCnHax^fii la Tpex Kannean^i^Hkuc nonocrefl. o6pa30saHHi>ix H3 Tpy6ifoii aaroroeiw, abc h3 K<rropfaix 
conpCDcacaxrrcfi ucmfxy co6oft Kapy^KHboiH noeepxHocnmai ynmpesHUX «iacrefi c ^^pMiipoBaBHCM uaiLfjy 
KKMR TpcTbdi nonocTfs. npH yixjw BHyrpeHHHe noBcpxHocm A^yx Koiujcm^HtAX nonocreft o6pa30BaHbi 
aiyrpcHiieft noBepxHOCTbw TpyOHOft aaroroBKH, hx napyKHMc noaepXHOcnf odpaaoaaHU HapysHOft 
noacpxHocTtiio Tpy6Bofl 3aroToBRK, a BHyrpeimnH noBcpxHOCTb cpc/^ieft nonocnt o6pa30BaMa HapyxBOlt 
xxncpxHocTfaio TpyCHoit 3aroToi3Kii. Hapymnaa noocpxifocTb 3Toft nonocrn o6pa3oeaHa BuyTpeHHcft 
□ODCpxHOCTbao Tpy6ao6 saroroDSH. 1 hji. 
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Dcscrtptlon (OnBcaBKc ■3o6pctcbhh|: 

M3o6|>eTCKiic onfocHTCR K o6pa6(rrKe Menpanjioo AaBncMKM h mo»ct 6hm> ncnoniooBaiio irpw 
«3rvromcmim Tpy6 c 4»aockiiHhiM npo^eu. npnuewicubix b Kanecroe saroroBOH nnacrupcfl. 
ncntyibsycMbtx ooocTaKoaneHKH pcpucnfMHoc-ru oop^aoM^, ko^t^iux m paaocboc cKBxmn. 

MseccTHa MKoronyucBan npoAonbHa-ro^pHposaKHan Tpy6a, npnwrraH 3a npOTorsoi. eunanucHHaH ii3 
Kpyr/ioft Tpy6Hoft oaroronKM fiyrcw a^P^<^»^hha (pacrwacuHn) cc nonepc<oioro ce4eiiHH. PtryjmpyH 
BcnifHKHy ^aaraiBaHHH poramoe b aaroroBKy h ux kojimm«ctoo. mojeho ua oahoA onpaace ic3roTaBniiBaTb 
TpytJw c paamniHbiM npcx^wicM. uto oco6eHKO sawio Tpy6, KcnojibaycMbix d Kawrrw wiucThtptA jfpsi 
peuoHTa o6caAHbix ipyfi. 

Hc»ocTa-reoM raicoft •n>y6toi naivicTCfl 6anbaian ereneiib flp^uBmim b Mecrax K3ni6a. mto yueHbmaeT 
B03MOBH0CTb paonKpctaui iBiacTbrpH B KQnoHH« H yocnKMHuacT crpancBaniiVK HaxipfweHnu h, Kpoue 
Toro, 6Qm>aioe kojupmctbo KORUonpaTopoe HanpsuKcioiR b wecrax ii3r«6a Tpy<Sbi. 

TaaanecsaH 3«naMa, petnaeMan K3o6pcreHBCM. saiuiiotiairrcH b yMeHbmeRMH nemraiKbi ocraiWHOil 
n<4opMai|HB aa chct ckbukcuwi KprnmiM npo^mw n e chickchedi itpopfintishix. j^t^cpuujfxA Tpy6fai. 

nocTOBncMHan oa^a^u pcmarrcfi 3a dcr roro, irro b npo^HiibHofl TpyfSc, upemflWCTBCHBO csapBoA, 
BfanianBeimofl c ^aooHHbtw oetiemMw apo4>iim«. comacHo ii3o6peTeiaD0. i^o^anb GbmuiHeB b ^ftc 
cmofCTpH^iBoa Koutsmaofm b3 rpcx Kaimca^^Hboc nojiocrefi. o6pa3oeaKHi>ix K3 rpytiooft sarvroBKB. 
KOTOpbcx conpsoiacaioTca Measly oo6oft BapyxHbCMR EioaepxHocrmm ynrapefObiic Hacrefi c ^opMBpOBamieM 
utxjjy HHMH TpcTbeft nojiocTM. npH yroM GHyrpcHiwe nooepxHocfrR ^oyx KanneenAHux nanncTeft 
o6pa30BaKbi BHyrpcHHcfl noBcpxHocTbw rpyiiHoft aaroroBKK. wc HapyxHue noBcpxBOcni ogpaiO B a ii hi 
HapyxHoft noBcpxHocnw Tpy6Hoft aaroroaiui. a bhvtpchhhr noeepXHocTb nonocnf o6pa30BaHa Hapyxuo^ 
noeqjXHOCTbio Tpy6aoM 3aroTOBKM. HapysHan noBqJXHOcn, 3tom nonocTH o^paooDana UHy ipuoicH 
noDepxiiocTbao Tpy6Bofi 3aroT0BUi. 



. B npqpiaraofoft iipofHnbHOft TpytSc Gojibuian uacn* noBcpxMocni Tpy<i>i huhhctch uacndo 
oKpyXBOCTM, «iTO 3HaMRTcnbHO yMCHbinacT KOTDTiecTso KOHUcmparroB uanpHKCHisH no oqiBuerpy TpyiSbi m 
ywcwi paanamc npo^iviR h noBbaaaer npotmocrt. cewmui npx pasAawe Tpy6 o nponoooc hk wcnoTiKWBaHKH 
B KanecToe luiacrwpeft BOOcraHoaneiOM repuentqKocTK npH peuoare o(5caAHb£x aonoHH. Kpowe Toro, 
CHHsaxm:*! ocraroOTbie HanpnxetoiH m b csapuou mae nocnc pas^ami TpytSw b cKBaxuBC. ras KaR 
caapsofi moD HBxo^^mn b oohc uanoft A«^opMauMR. a ocranbaaii wacTb nepttucrpa (c^pioipoBaHBbie 
xannenooBbie noknocni) hmcct nnaBBue ncpexDAu c uanoH Kpisnauoa. 

nepHwcxp Bapyraoft nooepxHOCTH npo^aunjioa 'rpy6bi HecaonuKO eonunc BHyTpafflcro nepHucrpa o6caAHoft 
Tpy6bi WW o6ocacwaan coo6GinRoro cnycsa d cKBajsiiiiy> 

WcnoraoooaHite opo^wifaBbix Tpy6 b Ka^ocroe luiacrupeft. ycraBaanHBaeuba b Mecrax noBpcBAcaitfi 
(TpeomHbi, uecTttafi caaosBasi RopixxmH. A«l4opHP<»»'™-'« enaepcTHH, mshoc h aP-) otScgAHbOC KonouB. 
HMCCT pHA npcHMyinocTB no cpasHCHiao c Tpa^ywnponmiymi ueroAaun: bspotobhchhc npo^HnfaHOft TpytSbi m 
coapBofi aaixmwMi nosoojiHcx 3HaHKTOib«o cHMavrrb pacxonu ea cc npoxsaappno: tsh Kax 
3HavcrrcnbuaH nacTb nepKMcrpa xpy^bi irarmcTCB wrrbio onacaaaoft oapyxBocra. »to yuem t mr r 
KCkwiecTBo KOKUCHTpaTOB. yBC/DWHsaeT imomiwb conpwKocHOBcHHB npH pa^atie MCJSAy Bb^aanogwft 
Tpy6oft R KonoKHOft u yBcnMUKBacT HanpfUKCSSiB crparHBaioui: BOOMomnocTto npmJcscKHH npo^wibubix 
Tpy6. o^MBpoeaHHbix b 6yHT*j, noaBOJiBcr ooKpanrrb epcuH peuoBTa, yiiCBbUDm* pacxpA MarcpHanoD h 
aarparu npw pcMoim noBpemAOiBbcc yqacncoe nnacrupfiUR KOBeqnoA ^^niHbi, npoooBOAim* pCMOHX b 
cKBajDocax aa auatomnuibix rny^uiax. noBbicRTb Kflv^exitocTk a jtpnrom!WKm> orpcMoimipoBaKBoro 
y^acTKa. 

ripH ^MnpoBaHsoi 6yHTa h3 npcAnaracuoA npo^iivibHOft Tpy6bi 3HaHHTOibH0 caiimajoTOi np^Aonfaiibie 
Ae4>opwai:^ h cKpyMMBaHMc Tpy6bi, Tax kak ymi^a bhtrob npoAonfaHoft Tpy6bi DpoHSBOA^nx^H na pfic 
oxiopbc ymMpcHBbix uaereil KanneanAHbix nonoereft. 

KpoMc Toro. npcAnaracMbift npcx^tuib hmcct Aocraromiyio jaocraocTb. n npa ^MnpoBaann 6ynTa He 
npoHOcoA*»T cMfrTKfl ccHCHMR. a npM pa3M0Txc MC Tpe6yeTCJi AonoJiHiiTcnbHbix onepaiQifi m o6opyAOBaHBn 
Ann npaocH Tpy<Sbi ox cKpyHMBaimn. 

npc^Anu^o'^ Tpy6a npM uaKCtfVfanbHoll KOMiiaKTHocTM ccmchmb hj-icct HairtkuibODie p^Anycbi xpifEMaHbt 
^opMbi ce^cHiin ^acoiiHoro npo^tujiH. A mcm Mcicbuie KpnoirsHa <>opMbi cc»ichhh npo^nnn. tcm MCBbmc 
mpacxoAoeaH pccypc njiacTi«HocTH npM <^pmobkc npo^nnn b craHC h npsi pai^ane cro o CKeaxKBC. tcm 
MCHbiue DcmnofHa ocraTomibtx iiaxxpnmeHifit. 

Ha MepTcxc M3o6pajiieHim npo<>iuihMafl Tpy6a noncpctiHoc ccwchmc, tac 1 m 2 - KanneeaiAKbie nonocTM. 3 
cfsapHofl luoe. 
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a KapyKHOfi noBcpxHocTb aroft nonocmi BHyrpomeft noaepxiwcrrbio Tpy^iioft saroroBKH. 
^po<^«^bi^ylo rpy&f, nanpuMcp. » ironocoaoft 3aroTOHi« nony^aioT cntnyw>m^ o6pa30M 

np<4Rnuiyio Tpy6y nanynaivr cmpyiatafat o6pa30M. 

nj^nmoiaH rpytta paDuepaic 60,1 x 57.5 mm 6b«ia innmooBaBa nnn pa«,nra He*r«Hhix ocBanm B 
P*x^cpaMH B ceticatm 60.1 x 57^ mm. npn 3Tom sasop cocraafwer 28,9 mm. B nDoiicjiMioft Tnvfi*. rrr«r«rv^ 

i':2^ori^ "n'sr'^snr -«np.lr^^^^;s:^ 

IJ^Zr^' npo#Mn«oll Tpyeu a .averse 3«xm>Dc« nna..t«pea p«M«n-a o6ea™«x ™v6 
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Claims [Oopuyna. H3o6peTeHiMj: 

FlpoK^MnuiaH 'ipy6a. npcHMyTUCCTOcmio coapnaw. BbcnonHCKHaH c ^iicokhiai cc^aoicu npo^onn. 
oT/nniaioii^asicfl Ttu, <ito npo^wib buikxtxhch b cMuuerpic^iHoft KowtkmaiiKsi ii3 rpex Kanness^nHux 
nonocTcft. o6pa3«oaioa>oc id Tpy6iiofl saroroBKM, f^ix k3 Koropbcx ooapmacasoTCfi iitm;^ co6oA 
MapyxHbOrfB noixpxHOCTHMH /uzHpciQCbix MftCTcA c ^puEfpoDaKncu ucxffy Kxod TpcTfacfl nonocnt. npu 
9T0M BHyrpcHtOK noocpXHocTYi Ao/x KaiuicBiQXHbcx nonocTCM o6pa30B«Hbi UH/1VCHKCU nooepxHOCTbio 
TpytiHoA saroTOQKM. kx HapyisJCbic noecpxHOcriM o6pa3oaaHbi HopymHoA noBcpxHOcrtaio Tpy6Hofi oaroroBiui, 
a BHyrpeiiKfVi noeepXHOcrb cpCftaeA iionocTH odpasoaaHa HapyjKHoft noacpxHocrfaio rpytSKOfl aaroroBKit. 
Hapyxutaji noaepxKocTi> aroft nonocTM o6pa30BaHa BHyrpcfoieft noBCpXKOcrbio Tpy6H0ft 3aroTOBKH. 



Drawlng(s) (MepreiKRl: 

2 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttifomi chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, v/hich limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttifomi chambers formed from a pipe blank; the 
extenial surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the intemal.diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe fi-om a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their extemal 
surfaces are parts of the extemal surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the extemal surface of the pipe blank, and the extemal surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a fomiing-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is defomied by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and faciUtate servicing of extensive v/ells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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